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ABSTRACT

Some downstream-migrant bluebaek salmon pass Bonneville Dam
in each month of the year, but trap catches indicate that the bulk of
migration occurs during April and May. Of the bluebaeks in this study,
93 percent were yearlings or in their second year. Ages ranged from 1
to 5 years. Length-frequency graphs show no consistent separation of
the races of Columbia River bluebacks. More marked bluebacks were
caught from spring than from fall releases from Leavenworth and
Winthrop hatcheries; the reverse was true of releases from Little White
hatchery. Spring releases tend to migrate immediately, but not as a
single school. Bluebacks released in the fall tend to migrate the follow-
ing spring.
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BLUEBACK SALMON, ONGOHYNGHUS NERKA
AGE AND LENGTH AT SEAWARD MIGRATION PAST

BONNEVILLE DAM

INTRODUCTION

The Columbia River blueback salmon
(Onchorhynchus nerka) is a valuable commer-
cial species. One of the best blueback runs in
recent years was in 1947, when an estimated
338,000 fish returned to the river to spawn.
The commercial catch taken from the river
that year was 219, 000 bluebacks, worth $664,000
to the canners. The 1946-53 average annual
value-was $290,000 (Pacific Fisherman, Year-
book Number, 1954); the 1949 pack was omitted
from the average because it included bluebacks
that were not native to the Columbia River.

Fluctuations in the number of adults
returning to spawn (in 1945 the total run num-
bered 10,600 fish) and virus infections in the
hatcheries (Rucker et al., 1953) in recent
years have focused added attention on the man-
agement of this resource. The age and length
of bluebacks at the time of seaward migration
are of general interest and add to the knowledge
of the life history. Also, knowledge of the time
of migration and of lengths of downstream mi -
grants will be of value when young salmon are
guided past dams. The purpose of this report
is to provide this information for Columbia
River blueback salmon.

Bluebacks spawn principally in streams
that flow into lakes. The fry descend to the
lakes soon after hatching, and remain there
until they migrate to the ocean. The age at
which Columbia River bluebacks migrate sea-
ward varies, but most migrate as 2-year-olds
or as yearlings. At the present time, Wenatch-
ee and Osoyoos are the principal populations of
this species (see fig. 1).

Bonneville Dam, 140 miles above the
river's mouth, and below all blueback spawning
areas, is well located for obtaining general in-
formation on migrant blueback, and in the
future the dam may contribute valuable informa-
tion for conservation and management of the
fishery. The Bonneville catch data are not

usable at the present time as an index of abun-
dance of returning adults, but should be usable
when it is determined how conditions at Bonne-
ville Dam affect the fingerling-trap catches.
No tests have been made to determine whether
the proportion of downstream migrants caught
by the fingerling traps fluctuates during the
year, but it is suspected that the efficiency of
the traps varies.

The recovery at Bonneville of marked
bluebacks released by hatcheries gives a good
indication of the time and rate of migration of
hatchery releases, if it is assumed that marked
and unmarked fish are similar in these respects.
The survival of releases is difficult to deter-
mine from the Bonneville catches because the
fish released in the spring and those released
in the fall may be distributed differently with
respect to the rest of the population, and be-
cause conditions at Bonneville Dam are not
constant. These problems are discussed on
pages 17 and 33. No attempt is made in this
report to compute survival rates of blueback
releases, but the number of marked bluebacks
caught at Bonneville is listed later in the
report.

The following took part in die collection
of data for mis report: R.L. Bagwell, C.J.
Burner, D.R. Craddock, H.A. Hanson, C.C.
Jensen, B.A. Lehman, E.M. Maltzeff, L.G.
Schedin, L.C. Schlotterbeck, K .G . Weber,
R .C. Wilson and P.O. Zimmer. K.H.Mosher
assisted in scale reading.

METHODS

Collection of samples

Random samples were taken from the
fingerling traps on 5 working days each week,
except that in the spring when large numbers
of salmonids were migrating downstream it
was necessary to tend the traps on weekends.



1. Carson Hatchery • I
2. Little White Salmon HatcheryS Drano Lake
3. Leavenworth Hatchery j
4. Entiat Experimental Hatchery '
5. Winthrop Hatchery
6. Lake Wenatehee
7. Lake Osoyoos

Figure 1. - -Location of dams, Federal hatcheries, and
bodies of water into which bluebacks have been
Released by Federal and State agencies.



On some weekends, length measurements and
scale samples were taken; on others, the fish
were counted and released. After the neces-
sary data were recorded, the sampled fish were
released in good condition.

During most of the year it was possible
to take length measurements and scale samples
from all the bluebacks caught. When large
numbers of fish were migrating, a sample usu-
ally consisted of all the fish in one of the traps;
on occasion it was possible to sample only part
of the catch from a single trap. At such times
a different trap was picked each day, but no
regular rotation was followed. The purpose of
this was to avoid bias that might be introduced
if size differences existed between the fish
caught in different traps.

The daily samples were pooled into 7-
day periods, January 1-7 being the first period,
January 8-14 the second, and so on (see table 1).
This method simplified comparison of the data
between years. Most weekly samples contained
at least 20 percent of the catch, but during some
weeKs of heavy migration sample size dropped
to as low as 10 percent.

Scales were taken each day, from
representative body lengths, from at least 50
percent of the day's sample. Each fish in the
scale sample was aged and length-frequency
tables by age groups were obtained after the
data were pooled into the weekly periods. It
was assumed mat the fingerling-trap samples
accurately depicted the ages and lengths of the
total catches. The total catch for each week
was computed by direct proportions from 2-mm.
length groups of that week's fingerling-trap
sample. Sampling between years was not iden-
tical because the proportion of the total catch
sampled was not constant; no tests were made,
but it is believed that the samples give an ac-
curate picture of the trap catches.

Data on time of migration and number
of migrants have been collected since 1946.
Age and length data have been recorded since
1949.

Age Determination

Scales were used for age determina-
tion by counting the number of winter zones
(annuli) according to the method perfected for
Pacific salmon by Gilbert (1913). The scales
Were mounted on glass slides in a 4-percent
solution of polyvinyl alcohol, and were always
taken, if possible, from the left side below the
dorsal fin. All scales were aged unless they
were regenerated.

Fingerling Traps and Their Location

The Holmes-type inclined-plane finger -
ling traps!/, located in the fingerling bypasses
of the dam (see fig. 2), were used to collect all
samples. The fingerling bypasses provide an
escape route for all downstream migrants that
enter the auxiliary-water screen pits; however,
this number represents only a small fraction of
the downstream migrants that pass the dam. A
trash sluice that extends across the upstream
face of the powerhouse also functions as a
fingerling bypass, but it collects only the
migrants at the surface of the river . A few
migrants pass down the fishways and through
the navigation locks. All other downstream
migrants pass through the spillway gates or
through the turbines.

The purpose of the auxiliary-water
screen pits is to provide additional water to the
fishways to attract upstream migrants into the
fish ladders. The valve -controlled conduits
that carry this water are screened to keep out
debris and finger lings. Figure 3 is a diagram-
matic drawing of an auxiliary-water screen pit
showing the location of the screens and finger-
ling bypasses.

The fingerling traps are constructed of
steel, and can be raised and lowered by hand-
operated winches. All water passing through a
fingerling bypass is screened by the trap in that
bypass. The water is strained through a steel-
wire screen that is inclined downward when the
trap is operating (fig. 4). A collecting pot
I/Designed by Harlan B.Holmes (Fish and Wild-
life Service, 1001 N.E.Lloyd Blvd., Portland,
Oregon) and Scott H.Bair (formerly with the Fish
and Wildlife Service, and now employed by
Chelan County P.U.D. at Wenatchee, Washington)



Table 1 --Weekly, catch periods.

Week

1
2
3
k
5
6
7
8
9
10
11
12
13
14
15
16
17

Dates

Jan,
Jan.
Jan.
Jan..
Jan.
Feb.
Feb.
Feb.
Feb.
War.
Mar.
Mar.
Mar.
Apr.
Apr.
Apr.
Apr.

1
8

.15
22
29
5
12
19
26
5
12
19
26
2
9
16
23

- 7 •
-Ik
- 21
- 28
-Feb. k
- n
- 18
- 25
- Mar. k
- U
- 18
- 25
- Apr. 1
- 8
-15
- 22
- 29

Week

18
19
20
21
22
23
2k
25
26
27
28
29
30
31
32
33
&

Dâ es

Apr.
May,
May
May
May
June
June
June
June
July
July
July
July
July
Aug.
Aug.
Aug.

30
7

Ik
21
28
k
11
18
25
2
9
16
23
30
6
13
20

- May 6
-13
- 20
-27
- June 3
- 10
- 17
-2k
- July 1
- 8
- 15
- 22
• 29
- Aug. 5
-12
- 19
-26

Week

35
36
37
38

,39
40
kl
k2
M
kk
k5
k6
*f
kB
k9
50
51
52

Dates

Aug. 27
Sept. 3
Sept. 10
Sept.17
Sept .24
Oct. 1
Oct. 8
Oct. 15
Oct. 22
Oct. 29
Nov. 5
Nov. 12
Nov. 19
Nov. 26
Dec. 3
Dec. 10
Dec. 17
Dec. 2k

- Sept
- 9,,':
-16
-'23.,
-3Q
,-7
- 1*
- 21
-28
- Nov.
-11
- 18
-25
-Dec.
-9
- 16
- 23
- 31

.2

k

2



WASHINGTON

BRADFORD
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Figure 2. - Location of fingerling bypasses and bypass traps
at Bonneville Dam.



Spillway Dam
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Figure 3 . - Diagrammatic drawing of an auxiliary-water screen pit
showing positions of fingerling bypasses and fingerling
traps.
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Figure 4. - Inclined-plane fingerling trap in fishing position.
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Figure 5 . - Percent of downstream -migrant bluebaclcs caught at Bonneville Dam
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during each week, 1950 -51.
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Figure 8 . - Percent of downstream -migrant bluebacks caught at Bonneville Dam
during each week, 1952-53.
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Figure 9. - Cumulative percent of downstream-migrant bluebacks caught during
each week at Bonneville Dam: Average of 1946-53 catches.
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Table 2 . --Number of bluebacks caught in fingerling-bypass traps
at Bonneville Dam during weekly periods, 1946-53.

Week
ending
Jan. 7

1L
21
28

Febo k
11
18
25

Mar« k
n
18
25

Apr. 1
8

15
22
29

May 6
13
20
27

June 3
10
17
21;

July 1
8

15
22
29

A.ug« 5
12
19
26

Sep. 2
9

16
23
30

Oct. 7
Hi
21
28

Nov. k
11
18
25

Dec. 2
9

16
23
31

Total

Week
No.
1
2
3
k
5
6
7
8 .
9

10
11
12
13
Hi
15
16
17
18
19
20
21
22
23
2k
25
26
27
28
29
30
31
32
33
3U
35
36
37
38
39
ko •
ia
k2
k3
kk
iiS
IP
kl
k&
k9
50
51
52

191*
82
6
1

7

1

1
6 . -

ItO
6k
33
111
9

30
326
31U
Hi2
256
13U

3
li
2
5
5
2
3

2.
• 1

1

. •. M .

1

1,495

19l|.7

1
9

1
38
10
Hi
3l|.
93
26
li
6
1
2
2

1

1
1

1
1
3
1

. 1
1

1
1

2
256

19li8

2

l
It
1
2
5
5

13
• 2 U
-51

207
569

61i
63
li

1
2

2it
13
5
1;

3
U

.'• li
2
1

1
1

11
2

.-2
1
2

1

3
2
2
1

1, 047

19ii9

1

2
1
1
2

1
1
5
9

io5
1190

772
2914
108

9
2

1
U

12
8
1
1
3

2k
k

16
16

li
1

.li
1

1
1

1

2,606

1950

2

li
. 9

6
1
1

39
51
55
37
21
10

' kl
22k
280
127

71
12
11
1
1
1

2

1
1
3

. - . • • ' . 1
. . 1

1

1,021

1951

9
26

.6
1
5

23
56
60
79
61
55
50

51iO
272
52
21

3
1
3
2
1
1
1

2
1

2

1
1

3
li
1
1

1

1,345

1952

1
1
2

1
10
20 ,
6
8

12
9

13
12
12

180
3iiO
308
5ii5
155

33
9
1
1
2
3

12
3
2

1
2

1

1,705

1953

7
it
3

i
6
3
3
1
7

. 5
3
8

21
36U
556
151;
18U

7U
10
9
9
1
9
2
7
3

2

1
1
5
7
1

11

2

1

1

1,486

14



100-

- 80-

20-

1 2 3 4 5
1949

2 3 4 5
1950

2 3 4 5
1951

2 3 4 5
1952

2 3 4 5
1953

AGES S YEARS

Figure 10. - Age composition of downstream-migrant bluebacks caught
at Bonneville Dam, 1949-53 .
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Table 3. - -Number of bluebacks of each age caught in the fingerling
traps at Bonneville Dam, 1949-53.

Year

1949

1950

1951

1952

; 1953

Number of age--
1 2

59 2, 335

956

12 1,281

21 1,616

37 1,410

3 4 5

200

63 1

46 5

66 1

34 3

Total

2, 594

1, 020

1,344

1,704

1,484

Total 129 7,598 409 9 1 8, 146

Percent 1.6 93.3 5.0 0.1 0.01
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population may resolve the difficulties mention-
ed above, but the data are not available at this
time. Rather than withhold all the information
in this report until scale studies of the Colum-
bia River blueback salmon are complete, the
ages are presented as the best determinations
possible at this time.

We have little knowledge how the age
composition of the downstream migrants com-
pares with that of the adult returns. Scale
samples from 280 adult bluebacks of the Okano-
gan River 1953 run showed that of 279 fish that
had migrated seaward in their second year, 271
returned in their third year and 8 in their fourth
year. None had migrated seaward as 1's. A
single 5-year-old fish had migrated to the ocean
as a 3—'. Adult 3-year-olds have been observed
in the Okanogan River in other years; however,
it is known that most Columbia River bluebacks
mature in 4 years. Apparently the 1953 Okano-
gan River run was anomalous. Observers at
Bonneville Dam and Celilo Falls on the Colum-
bia River noted that the bluebacks that returned
in 1953 appeared to be smaller than those in
previous years. The downstream-migrant age
composition in 1952 was similar to that in the
other years of this study, so age composition
of the downstream migrants would not explain
this abundance of adult 3's.

River Conditions During Modal Weeks

As previously stated, the Bonneville
catches indicate that the peak migration of
bluebacks past the dam occurs in the spring and
extends for a relatively short period. During
this period the water temperature* river flow,
and turbidity are increasing, but since these
factors at Bonneville may not be related to the
same factors at Lakes Osoyoos and Wenatchee
their effect on migration cannot be evaluated
accurately.

River flow could affect the Bonneville
catch data by altering conditions at the dam,
for the flow into the auxiliary-water screen pits
is not directly proportional to river flow. As
the river rises in the spring, and the spillway
gates are opened, the fingerling traps sample
a lesser proportion of the total flow; if the pro-
portion of downstream migrants sampled is

inversely proportional to flow, then figures 5-8
may not represent the exact percentage of mi-
grants passing the dam each week. However,
when corrected catches were computed for the
1949-53 data by multiplying the actual catch by
the ratio of river flow to auxiliary-water flow,
the modes in figures 5-8 were not changed.
The corrected catches do not necessarily rep-
resent the true abundance of downstream -
migrant bluebacks passing the dam, because
the number of fingerlings that pass through the
spillway and powerhouse channels as compared
to the number that enter the auxiliary-water
screen pits is not known.

Foerster (1937) in his work at Cultus
Lake found that the temperatures during January,
February, and March have an effect on the time
of migration, and that migration does not start
until the water temperature reaches 40°F.
This condition could also affect the time of
migration of Columbia River bluebacks but no
water-temperature records are available for
Lakes Osoyoos and Wenatchee. A few down-
stream-migrant bluebacks have been caught at
Bonneville when the water temperature was less
than 40°F.

Age Groups and Time of Migration

The earliest appearance of unmarked 1's
in the catch was in week 19 in 1951; the 1's
caught that year in weeks 17 and 18 were mark-
ed hatchery fish. Most of the 1's were caught
after week 25. A few continued to migrate from
that date until the end of the year.

The 2's dominated the catches through-
out the year, but were especially abundant in the
peak migration period each spring.

The 3' s have a migration pattern similar
to the 2's but are much less abundant. The 4's
and 5's migrate only during the spring months.
May 28 (week 22) was the latest date either of
these age groups appeared.

2_/ Age-analysis files of the Pacific Salmon
Investigations, Fish and Wildlife Service,

2725 Montlake Boulevard,
Seattle, Washington.
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Appendix tables 1-5 give the number of
each age group by weekly periods from 1949 to
1953. Sometimes hatchery releases contribute
fish that confuse the picture. In'1951 a release '
of marked 1's from Winthrop station appeared
in weeks 17 and 18 at Bonneville. Normally, 1's
would not be expected in the catch that early i'n
the year. In 1953, two 1's that were probably
from a Little White station release were caught
in weeks 21 and 22. This catch, again, was
earlier than this age group usually appears.

- • t

Lengths of Migrants

The lengths of blueback migrants, even
within age groups, showed Wide Variation, par-
tially caused by the growth added during'the'•'
summer. Another possible cause of Variation
in lengths of bluebacks caught at Bonneville is
that the population is a mixture of fish front . ' , '
Lakes Osoyoos and Wenatchee, and to some ex-
tent from other lakes in the Columbia River
system. The LeaVenwoirth and Winthrop hatch-
eries, which obtain their eggs from the Lake
Wenatchee stock, produce most of the artificial-
ly reared bluebacks released into the Columbia
River system. These hatcheries formerly're-
leased blueback fingerlings into Lakes Osoyoos
and Wenatchee, aiid to some extent into the
Wenatchee, Entiat, and Methow Rivers, but in
recent years most of the hatchery production
has been released into Lake Wenatchee and its
tributaries. Some of the downstream-migrant
bluebacks might be kokanees (land-locked blue -
backs) from any of several lakes in the Colum-
bia system. Both live and' dead'kokanees have
been found below Grand Coulee Dam, and some
of the survivors on their Way to the ocean prob-
ably would be caught at Bonneville.' AlTof these
variables could-affect the length data from the'
Bonneville fingerling-trap catches.

Gangmark and Fulton1 (1952) state' that
there is quantitatively more plankton i'n Lake
Osoyoos than in Lake Wenatchee, and that the' ,".
kokanees in Osoyoos are larger. ' A logical
assumption would be that bluebacks in Osoyoos
also are larger. No separation of these popula-
tions by length-frequency graphs is consistently
apparent, as shown by figures 11 and 12 and
figures 13-17. The average sizes of the 2's are
slightly bimodal before week 26. Perhaps the

separation of rne different races is obscured by
one ;of the races being more abundant.

; The 1's have ranged from 39 to 116mm.,
with the'largest before week 25 being 84mm.
(week'24 in 1952). Those over 90 mm. do not
appear until later in the year. The 1's ranging
from 39 to 50 mm. caught in 1949 are believed
to be part of a Little White hatchery release.
Another Little White release probably contrib-
uted the two fish, of 52 and 58 mm. caught in
weeks 21.and 22 in 1953. Three marked 1's
from a \Vinthrop hatchery release were caught
in Weeks 17 and 18 in 1951 and measured from
62 to 71 mm. The 1's released by Little White
hatchery appear to be smaller than the average
Of the bypass catches, while those released by
the Leavenworth and Winthrop stations are
larger than the average migrant .at the time of
release.

The lengths of the. 2's ranged from 64
to 247 mm. The small 2's from 64 60 80 mm.
usually migrate in the spring, and have never
been confused with the 1's. The peak migration
period consists principally of 2' s from 80 to
120'mm. Fish and Hanavan (1948) stated that
the blueback migrants from Lakes Osoyoos and
Wenatchee were all yearlings that ranged from
3.5 to 5 inches, or 89-127 mm. Most of the
spring-migrant 2's in the present study were in
this range. Few spring-migrant 2's were over
170 mm. By October, all 2's were over 150mm.
There were no 1's in the fall and winter catch
of any year that could be compared with the large
2's from 130 to 194 mm. caught the following
spring. A spring release of marked 2's from
Winthrop ranged in length from 138 to 194mm.
in the Bonneville catch data. If these lengths
are consistent for other spring releases, these
large 2's may be hatchery fish, but more data
are necessary to prove or disprove this possib-
ility. One 112-mm. marked blueback from a
fall release was measured (in week 19 in 1953);
a second specimen from the same release was
caught, but it was not measured. Hatchery
releases are discussed on page 26.

All 3's were over 160 mm. by week 25,
with the exception of one fish .that was 148 mm.
The largest 3. caught before.week 25 was 301
mm., and the largest after was 292 mm. The 4's

18
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Figure 11. - Length frequency of downstream-migrant bluebacks at Bonneville Dam,
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ranged from 272 to 340 mm. Only one 5 has
been caught, and it measured 289 mm, Appen-
dix tables 6-10 give the number of bluebaeks of
each age in each 10-mm. interval.

The lengths of each age group in the
preceding paragraphs include the extremes of
the 1949 -53 data; thus the range of the lengths
is extended by any differences in growth that
exist between the years. Figure 18 shows the
maximum, minimum, and average lengths of
each age group, with 95 percent confidence
limits of the ranges and means. The 2's tend
to be skewed more than the other ages, possib-
ly indicating that the growth rate of bluebaeks
in fresh water is greatest during the summer of
the second year. Large 2's measuring over
200 mm. are caught in the fall at Bonneville.

Estimating Ages from Lengths

Foerster (1929) observed that the pre-
diction of ages from lengths looked promising
for Cultus Lake sockeye (O. nerka) migrants.
Estimating ages of Columbia River bluebaeks
is more difficult. The Gultus Lake fish are of
a single population that migrates within a short
period in the spring, whereas the Columbia
River population is mixed and migrates through-
out the year.

Time of migration and lengths of age
groups have been discussed. Most of the down-
stream -migrant blueback can be separated by
using these data. Complete separation of the
age groups is simpler if the year is divided at
week 25 (June 18). Before week 25, scales
should be read for lengths 84 mm. and less to
separate the 1's and 2's, for lengths between
160 and 200 mm. to separate the 2's and 3's,
and for all those over 280 mm. to separate the
3's, 4's, andS's. Spring hatchery releases
contribute fish that are larger than the wild
migrants, and extend the maximum lengths for
the 1' s and 2' s. before week 25. After week 24,
scales should be read for fish 120 mm. and
less to separate the 1's and 2's, and for all
over 190 mm. to separate the 2's and 3's.

MIGRATION OF MARKED HATCHERY -
. . . . - - REARED FISH

Rate of Travel of Marked Fish

All of the information on rate of travel
used in this report comes from the catches of
marked fish which were released from hatcher-
ies ; above Bonneville. It is realized that these
marked fish may differ in rate of migration
from the unmarked and wild fish. Although it
is difficult to draw conclusions, apparently fish
released in the fall do not migrate until'the fol-
lowing spring, whereas the spring-released
fish migrate immediately, but not as a single
school.

The fastest and slowest moving fish
came from the same lot of 25, 000 1's, marked
adipose, which were released at Winthrop on
April 18, 1951. On April 26, one of these fish
was caught at Bonneville; this fish averaged a
little over 50 miles a day. Two others were
taken shortly afterward, one on the 1st and one
on the 2d of May 1951. Then on September 11,
1953, a fourth was caught, 877 days after the •
date of release. Hatchery releases are listed
in tables 4-12.

The above release excluded, the best
indication is that the rate of travel of bluebaeks
released in the spring from Leavenworth and
Winthrop averages 12 to 25 miles a day. A
spring release from Little 'White averaged less
than 2 miles a day.

Catches of Marked Fish

Leavenworth and Winthrop hatcheries
are approximately 350 and 420 miles above
Bonneville Dam; Little White hatchery is approx-
imately 20 miles above Bonneville. More marked
bluebaeks were caught from fish released in the
spring than those released in the fall from
Leavenworth and Winthrop; more marked blue-
back were caught from a fall than from a spring
release from Little White. No bluebaeks were
caught at Bonneville from 49, 286 marked 2's
released in October and November into the Met-
low River by Winthrop hatchery; 27 marked 2's
were caught from 42, 332 released in March
into the same river. Three bluebaeks were
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Table 4. --Hatchery releases of bluebacks and kokanees, 1945

Date
released

Mar. & Apre
Oct« 15
Oct. -
Nov. 7
Nov. 9-15

Hatchery

ViTinthrop
Little White
Leavenworth
Leavenworth
Leavenworth

Number

86,788
25,351 i/

292,338 '
8)4,069 .2/
85,618 3/

Brood Released
year into

19i;3 Methow ^iver
19 Ui Drano Lake
I9ijl|. L. VtTena tehee
19lj-U L« :""enatchee
19 itii L. Wenatchee

Total 57ii,19U

I/ Marked

2/ 51,923 marked

3/ Kokaneej 60,128 marked

Table 5. —Hatchery releases of bluebacks and kokanees, 1946

Date
released

Mar. 12
Mar. lIt-19
Mar. 19
Apr« -
Sept. 27
Septo 30
Oct. 1-7

Total

Hatchery

Leavenworth
Winthrop
Little White
Bonneville
Leavenworth
Leavenworth
Leavenworth

Number

29,169 I/
6U,939
5)4,839 2/
391, QUO 3/
UO,533
90,652
510, U6l

1,181,653

Brood
year

19itit
19ltii
19itl4
19UU
19li5
19l£
19U5

Released
into -~ '

Icicle Greek
Methow River
Prano Lake
Tanner Creek
L. Wenatchee
L. Wenatchee
L. Wenatchee

I/ Kokanee; marked

2/ 25,598 marked

3/ Planted by the Oregon State Fish Commission
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Table 6. --Hatchery releases of bluebacks, 1947

Date
released

Mar. 13
Mar. ll*
Mar. 18
Apr. 8-9
Apr. 28
June 23
June 2k
June 25
Sept. 26
Sept. 29
Sept. 30
Oct. 1-7

Total

Hatchery

Winthrop
Winthrop
Winthrop
Winthrop
Leavenworth
Little 'White
Leavenworth
Leavenworth
Leavenworth
Leavenworth
Leavenworth
Leavenworth

2

Number

1*0,500
2,000

37,312
337,590
220,776
23,833

1145,000
12!*, 650
76,619

110,98!*
85,001

89!*, 327

,098,502

Brood
year

191*5
19U5
19U5
19^6
191*6
19U6
191*6
191*6
19U6
191*6
19U6
191*6

Released
into- -

Methow River
Methow River
Methow River
L. Osoyoos
L0 Wenatchee
Drano Lake
L. Wenatchee
L. Vfenatchee
L. Wenatchee
Lo Wenatchee
L. Wenatchee
L. Wenatchee

Table 7. --Hatchery releases of bluebacks, 1948

Date
released

Mar. 10
Mav Li
May 5
*ay 29
June -
June 23
June 25
July 2
Aug. 18
Sept. 29
Oct. ~
Oct. 1
Oct. 6
Oct. -
Oct. -

Total

Hatchery

Winthrop
Leavenworth
Leavenworth
•''inthrop
Leavenworth
Leavenworth
Leavenworth
Leavenworth
Little 'White
Leavenworth
Leanenworth
Leavenworth
Winthrop
Metolius
Metolius

Number

97,000
153, 211
330,514*
310,397
10,111
123,003
267,223
181,623
131,257
63!*, 691*
2l|,090

6lli,29li
2U,286 2/
19,992 "
21,168

2,9142,893

Brood
year

19̂ 6
191*7
19 hi
'19U7
19U7
19U7
19U7
19U7
19U7
19U7
19U7
191*7
19U7
19U7
191*7

Released
into —

Methow River
White River I/
White River I/
Methow River
L. ffenatchee
L. Wenatchee
L. Wenatchee
L. Wenatchee
Drano Lake
L. Wenatchee
L. Wenatchee
L. Wenatchee
Methow River
Blue Lake 3/
Suttle Lake 3/

I/ Tributary of Wenatchee
2/ Marked
•3/ Tributaries jf the Deschutes River, Oregon. Planted by the Oregon

State Fish Commission
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Table 8. --Hatchery releases of bluebacks, 1949

Date
released

Mar. 14
May -
July 22-28
Sept. 15
Sept. 15-27
Sept, 29-Oet. 12
Oct. 3

Total

Hatchery

Winthrop
Leavenworth
Carson
Winthrop
Winthrop
Leavenworth
Entiat

Number

2,390 I/
1,755,786
415,772
25,000 I/
524,000

3,060,512
9,930

5,793,790

Brood
Year

1947
19̂ 8
1948
1948
1948
1948
1948

Released into

Methow River
L. Wenatchee
Drano Lake
Methow River
L. Osoyoos
L. Wenatchee
L. Wenatchee

I/ Marked

Table 9. --Hatchery releases of bluebacks and kokanee, 1950

Date
released

Mar. -
Mar. 27
Sept. & Oct.
Oct. 5-6

Hatchery

Metolius
Winthrop
Leavenworth
Leavenworth

Number

99,922
28,647 g/

1,400,971
520,599 37

Brood
Year

1948
1948
1949
1949

Released into

Metolius River I/
Methow River
L. Wenatchee
L. Wenatchee

Total 2,050,139

I/ Tributary of the Deschutes River, Oregon.
Planted by the Oregon State Fish Commission.

§y 7,240 marked.

3 Kokanee
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Table 10.—Hatchery releases of blueback and kokanee, 1951

Date
Released

Feb. 5-6
Mar. 9
Mar. 15
Mar. 15
Apr. 18
Sept. -
Sept. 27
Oct. 1-4
Oct. 5
Oct. 9

Total

I/ Planted by
2/ Kokanee
3/ Marked

Hatchery

Metolius
Little White
Winthrop
Winthrop
Winthrop
Entiat
Leavenworth
Leavenworth
Leavenworth
Leavenworth

the Oregon State

Number

75,960 I/
4,043
2,475 £/
59,413
25,006 lJ
27,775
181,610
485,000
594,300
477,476 2/

1, 933, 058

Fish Commission.

Brood
Year

1949
1949
1949
1950
1950
1950
1950
1950
1950
1950

Released into

Metolius River
Drano Lake
Methow River
Methow River
Methow River
L. Wenatchee
L. Wenatchee
White River
L. Wenatchee
White River

Table 11.—Hatchery releases of blueback and kokanee, 1952

Date
Released

Feb. 13
Feb. 13
Feb. 25
Sept. -
Oct. 8
Oct. 10
Oct. 15
Nov. 13

Total

Hatchery

Metolius
Metolius
Winthrop
Entiat
Metolius
Winthrop
Leavenworth
Leavenworth

Humber

28,500 I/
55,200 2/
1,163
38,268
101,800 I/
12,000
90,302 3728,781 37
356,014

Brood
Year

1950
1950
1950
1951
1951
1951
1951
1951

Released into -

Metolius River
Suttle Lake
Methow River
L. Wenatchee
Suttle Lake
Methow River
L. Wenatchee
Wenatchee River

-

y

Planted by the Oregon State Fish Commission.
Kokanee; planted by the Oregon State Fish Commission.
Marked.
Outlet of Wenatchee.
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Table 12. --Hatchery Releases ofbluebac£s,:;- 1953 ff

Date
released .

Feb. 9 - Mar. 13 : -
Feb. - > •
Mar. 24 ; ; • ^
May 15-18 - ;

May - ; ' ; ' '
June " , ..,'•
June -
July 15 :
July -
Sept. -
Sept. -
Oct. -
Oct. 28
Nov. -

Total

Hatchery , > :

Klickitat
Little White
Winthrop
Little White
Little White
Winthrop
Winthrop . ,
Metolius
Little White
Leavenworth
Entiat
Leavenworth
Metolius
Leavenworth

• • - • - • • • • • • <• - • •» •••"

Number

10, 791 17
2, 625

32, 692 2/'
150, 900 '
185,344
79, 040 . . . . . ; ; ' .

440,960.
55,62037

9,083, ,
192', 402

: 17,902
, 62, .6 18. , ,
142, 540 37
148, 288

1,530, 805

Bro'bd'
v -year

1951
1951
1951
1952
1952
1952
1952
1952

. - . 1952
1952
1952

,1952.
1952
1952

Released
into --;•

Klickitat River
Drano Lake
Methow River
Drano Lake
Lake Wenatchee
Columbia River
Lake Wenatchee
Suttle Lake :
Df ano Lake
Lake Wenatchee
Lake Wenatchee
Lake . Wenatchee
Suttle Lake
Lake Wenatchee

\J Planted by the Washington State Department of Fisheries.

2/ Marked.

3/ Planted by the Oregon State Fish Commission.

32



caught at Bonneville from 231, 134 marked 2's
released by Leavenworth hatchery in October
and November (202, 353 were released into Lake
Wenatchee and 28, 781 were released into the
Wenatchee River). Eleven marked bluebacks
were caught from 29, 189 2's released by Leav-
enworth hatchery in March into Icicle Greek.
A total of 107 bluebacks were caught at Bonne-
ville from an October release of 25, 351 marked
bluebacks released by Little White hatchery into
Drano Lake; 72 were caught from a March re-
lease of 25, 598 into Drano Lake. Table 13
shows hatchery releases of marked blueback
salmon and numbers captured at Bonneville.

One reason for the greater apparent
survival of spring releases from Leavenworth
and Winthrop may be that the spring releases
were composed of larger fish that spent less
free time in fresh water. This would not ex-
plain why more fall fish were caught from a
Little White release, because the above state-
ment also applies to them. Perhaps the distance
from the point of release to Bonneville was
responsible for at least a part of the apparent
difference in catches of fish from Little White
and from Leavenworth and Winthrop.

Some of the fall marked bluebacks were
released into rivers which could have caused a
higher mortality. Fall releases are usually
into lakes, where the fish spend the winter.
Comparison of fall releases of marked 2's from
Leavenworth into Lake Wenatchee in 1945 and
from Winthrop into the Methow River in 1948
and 1949 shows very little difference in captures
at Bonneville of these groups. Both the spring
and fall releases from Little White hatchery
were into Drano Lake, a part of the Little
White Salmon River.

Marked bluebacks released in March
from Leavenworth and Winthrop hatcheries
appear at Bonneville before the catch of that
species has peaked. The river flow is less in
March than it is at the time of peak migration.
Also, since the spring marked bluebacks were
released into rivers, these fish would not be
distributed in the same manner as the rest of
the population. Therefore, if the proportion of
marked fish in the total number migrating past
Bonneville is greater early in the spring, and,

as hypothesized on page 17, if the fingerling
traps catch a higher percentage of the down-
stream migrants early in the spring, then
marked bluebacks released at that time would
be proportionally more numerous in the catches
than bluebacks that migrated during the peak
migration period later in the spring.

The 119, 083 bluebacks marked A+LV,
released by Leavenworth hatchery in the fall of
1952, consisted of fish that had survived a virus
disease which had caused serious mortality in
the hatcheries. This factor could have affected
the subsequent survival of this group of fish.

Lengths of Marked Migrants

Marked bluebacks are the only blueback
migrants caught at Bonneville that are definitely
known to be from the hatcheries. Only one fall
release (planted in October and November 1952)
is available for comparison. The sample sent
by Leavenworth hatchery was from the Novem-
ber release and it ranged in length from 90 to
112 mm. (mean 98 mm.)- A single 112-mm.
specimen from these releases was measured at
Bonneville (a second was caught but it was not
measured). There were three spring releases
that can be compared. The first was a release
from Winthrop on March 27, 1950. The sample
sent by the hatchery ranged in length from 113
to 138 mm. (mean 126 mm.). There were 11
recaptures at Bonneville, all within 19 days
after the date of release, which ranged from 122
to 160 mm. (mean 139 mm.). The fingerling-
trap catches averaged 13 mm. longer than the
sample sent by the hatchery. On April 18, 1951,
25,0001's, marked adipose, were released
from Winthrop. The sample sent by the hatch-
ery ranged from 34 to 59 mm. (mean 45 mm.).
Within 8 days 3 fish from this release were
caught at Bonneville. Their lengths ranged from
62 to 71 mm. (mean 66 mm.), or an average of
21 mm. longer than the hatchery sample. A
fourth fish from this release was captured on
September 11, 1953, and it measured 197 mm.
On March 25, 1953, 32, 692 2's, marked adi-
pose and right ventral, were released by the
Winthrop station. The hatchery sample ranged
from 115 to 148 mm. (mean 131 mm.). Within
39 days 15 of these fish were caught at Bonne-
ville; their lengths ranged from 138 to 193 mm.
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Table 13.--Hatchery releases from 1945 to 1953 of marked blueback and kokanee salmon,
with numbers recaptured at Bonneville Dam and their rate of migration.

Date
released

Oct.
Nov.
Nov.
Nov.
Mar.
Mar.
Oct.
Mar.

£ Sept.
Mar.
Apr.
Oct.
•Nov.
Mar.

15, 1945
7, 1945
7, 1945

9-15, 1945
12, 1946
19, 1946
6, 1948

14, 1949
15, 1949
27, 1950
18, 1951
15, 1952
13, 1952
24, 1953

Station

Little White
Leavenworth
Leavenworth
Leavenworth
Leavenworth
Little White
Winthrop
Winthrop
Winthrop
Winthrop
Winthrop
Leavenworth
Leavenworth
Winthrop

Mark

EH-BV
An+LV
An+RV

EH-LV
DfRV
A+D
RV
LV

A
D
A

A+LV
A+LV
A+RV

Brood
year

1944
1944
1944
1944
1944
1944
1947
1947
1948
1948
1950
1951
1951
1951

Number
released

25,351
26,
25,
60,
29,
25,
24,
2,

25,
7,

25,
90,
28,
32,

304
619
128 I/
189 I/
598
286
390
000
240
006
302)
781) ,
692

Number
caught

107
1
0
0

11
72
0
1
0

11
4

2

15

Days to reach dam
Min.

53
152

22
3

21

14
8

177

10

Max.

172
152

58
63

21

19
877

177

39

Mean

90
•152

28
12 .

21

16
228

177

27

Distance
travelled
(miles)

20
350

350.
20

420

420
420

350

420

I/ Kokanee.



(mean 154 mm.). The bypass-trap sample aver-
aged 23 mm. longer than the hatchery sample.
The 193-mm. blueback from the above release
had scale markings that made it appear a. 3.
The loss of the combination of fins listed above
could have been accidental, but the evidence
seemed conclusive enough to include this fish
with the 2's, in spite of the age indicated by
scale study.

In every case the average lengths of the
marked blueback s caught at Bonneville were
greater than the samples sent by the hatcheries,
even though the hatchery samples extended over
a wide range of lengths and two age groups. Un-
fortunately, no data are available that can be
compared with the Bonneville catches to test the
traps for selectivity. However, die fingerling
traps catch all sizes of migrants, and there is
no evidence that they are size selective. Possib-
ly the samples selected by the hatcheries were
biased, and were of a smaller size than the mean
size of the releases. The fish released in the
spring may have added the growth necessary to
compensate for the differences in length between
the time of release and the time of recapture at
Bonneville. Another possibility is that the larg-
er fish of the releases had a better survival
rate than the smaller fish.

The separation of the hatchery and wild
fish by inspection of length-frequency graphs of
the trap catches is not possible at this time.
More data on lengths and abundance of the popu-
lations in Lakes Osoyoos and Wenatchee and of
the hatchery fish would be necessary. Few
hatchery fish were released in the fall of 1952.
The catches in 1953 showed that those fish
measuring from 115 to 130 mm. were much
scarcer than in other years. This length group
may be composed of fall-released hatchery fish.
More fall releases of marked bluebacks into
Lakes Osoyoos and Wenatchee would be helpful
in separating hatchery fish from the wild fish
caught at Bonneville Dam.

SUMMARY AND CONCLUSIONS

1. Ages of blueback downstream migrants
caught at Bonneville Dam ranged from 1
to 5 years; 93 percent were 2-year-olds
or in their second year.

2. The Bonneville catches indicate that the
bulk of down stream-migrant bluebacks
pass the dam in April and May.

3. The lengths of migrants of each age
overlap; thus estimation of age from
length is not possible for all fish.

4. Length-frequency graphs show no con-
sistent separation of the races of
Columbia River bluebacks at the time
they pass Bonneville.

5. More marked bluebacks were caught at
Bonneville from spring than from fall
releases from Leavenworth and Winthrop
hatcheries. The reverse was true of a
spring and fall release from Little White
hatchery.

6. The rate of travel of marked bluebacks
varied. The fastest migrated 400 miles
in 8 days. The slowest, from the same
hatchery release, took 877 days to reach
Bonneville. Limited data indicate that
fish released in the spring migrate
immediately, whereas those released in
the fall do not migrate until the following
spring. There is some evidence that fall
releases from Little White reach Bonne-
ville sooner than fall releases from
Leavenworth and Winthrop.

7. The Bonneville catches are not usable to
forecast abundance of returning adults
without additional data.
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Appendix Table 1. --Numbers of bluebaeks of each age caught in the
fingerling-bypass traps at Bonneville Dam
during the weekly periods in 1949.

Vfeek
ending

Jan. 7
Hi
21
28

Feb. h
11
18
2?

Mar. I|.
11
18
25

Apr. 1
8

15
22
29

May 6
13
20
27

June 3
10
17
2U

Julv 1

8
15
22
29

Aug. 5
12
19
26

Sept „ 2
9

16
23
30

Oct. 7
1U
21
28

Novo k
11
18
25

Jec. 2
9

16
23
31

Week
number

1
2
3u
5
6
7
8
9

10
11
12
13m
15
16
17
18
19
20
21
22
23
2b
25
26
27
28
29
30
31
32
33
3k
35
36
37
3'8
39
ho
kl
hz
U3
hk
\6
ii6
kl
U8
l&
50
51
5? ..

Ag:e
1 2 3 h 5

l
1

1
5
5 It

103 2
1078 112
716 56
278 16
101 7

9
1 1

1
3 1

12
7 1
1
1
3

2U
it
i 15
1 15
1 2 1

1

1

1

Total

1
1

1
5
9

105
1190

772
291;
108

9
2

1
u

12
8
1
1
3

2U
U

16
16
it
1

1

1

Total: 59 2335 200 0
37

259U



Appendix,Table 2. --Numbers of blueback.s of,each age caught in the
fingerling-bypass traps at Bonneville Dam during
the weekly periods in 1950.

Week
ending

Jan. 7
lit
21
28

Feb. k
11
18
2$

Mar. h
11
18
25

Apr0 1
8

15
22
29

May 6
13-
20
2?

June 3
10
17
2k

July 1
8

15
22
29

Aug. 5
12
19
26

Sept. 2
9

16
23
30

Oct. 7
D^
21
28

Nov. k
11
18
25

Dec0 2
Q

lo
23
•3-1
J-i-

"reek • '
number

1
2
3n
5
6
7

'8
9

10
11
12
13
1U
15
16 ..
17 •
18
19,
20
21
22
2?
2k
25
26
27
28
29

• 3P
31
32
33
3k
35
36
37
38
39
kO
kl
k2
k3
kk
it5
U6
U7
kQ
k9
50
cjo^c. : • • r " ' ' '

" • • '•• ' •

i • •.: 2

2

3
k
k

l
33
U7
$k
37
12

8
. 36

221
272
123
67
12
11
1
1
1

2

2

1

1

. . . . Aie-:.;
_ . '5 ....: . ' . Ik :....!.

1
5
2
1

6
k
1

9 ' . , . . :..-
2

10 1 . ..
3
8
it
it

1
I
1

TntaTj. <J UCLJ,

2

il
9
6

• 1
1

39
51
55 -
37
21
10
U7

22U
280
127
71
12
n
1
1
1

2

1
1
3

1

1

Total 0 956' .63
38

1020



Appendix Table 3. --Numbers of bluebacks of each age caught in the
fingerling-bypass traps at Bonneville Dam during
weekly periods in 1951.

t/eek
ending

Jan. 7
Hi.
21
28

Feb. h
11
18
25

"ar, L>.
11
18
25

Apr. 1
p
15
22
29

iiay 6
13
20
27

June 3
10
17
21*

July 1
8
15
22
29

Aug. 5
12
19
26

Sept o 2
9
16
23
30

Oct. 7
Hi
21
28

Nov. U
11
18
25

Dec. 2
9
16
23
31

Total

tfeek
number

1
2
3
U
5 '
6.
7p,
0

10
11
12
13
1)4
IE)'
16
17
18
19
20
21
22
23
2U
25
26
27
28
29
30
31
32
33
3h
35
36
37
38
39
UO
111
U2
U3
UU
U5
U6
U7
U8
U9
50
51
52

1 2

9
2U
6
1
14
23
52
60
76
60
50

1 hi
2 5lR
3 263

51
20

3

2
2

1
1

1

• 1
1

2

1
1

3
1

1

12 1281

Age
3 U

2

1

h

1
1
5
2
15 5
6
1
1

1
l

1

3
1

U6 5

mnj., - -i
r̂  lOueiX

9
26
6
1
5
23
56
60
79
61
55
5o
5VO
272
52
21

3
1
3
2
1
1
1

2
1

2

1
1

3
U
1

1

o 13UU
39



Appendix Table'4. - -Numbe'rs'of blliebaicks of eaen age caught in tne '
fingerling-bypa'ss traps at Bonneville Dam during
weekly periods in 1952.;

Week
ending

Jan. 7
Ih
21
28

Feb. h
11
18
25

Mai'. h
11
18
25

Apr0 1
8
15
22
29

May 6
13.
20
27

June 3
10
17
2h

July 1
8
15
22
29

Aug. 5
12
19
26

Sep. 2
9
16
23
30

Oct. 7
Ih
21
28

Nov. It
11
18
25

Dec. 2

lo
23

,. 31 :

Total

•Week , . . , . . . . '
number, 1

1
2
3
h
5
6
7
8

, 9
.10
11
12
13
Ih
•15
16
17
18
19
20
21
22
23
2h 1
25 1
26 2
27 12.
28 3
29 2
30
31
32
33
3h
35
36
37
38
39
ho
hi
h2
U3
hh
h5
h6
h7
h&
E$)

51
.,.52 ...... ... . . . . . .

, •-',, 21 .

2

1 .

2

10
20
6
7
12
9
12
6
9

' 177
338
285
520
15)4
33
9

1
1

1
2

1

11616 .

Age
,3 ,.,,h 5

1

1

1

1
6

• 3 :
3
2

23 • . - .
25
1

•

. ,:66 , ;, , 0 .. .1
40

• Total

•••
1
1
.2

1
10 :
20
6
8
12
o
13
12
12
180
3hO
308
5h5
155
33
9

1
2
3

. 12
3
2

1
2

1

170ii



Appendix Table 5. --Numbers of bluebacks of each age caught in the
fingerling-bypass traps at Bonneville Dam during
weekly periods in 1953 .

"A'eek
ending

Jan. 7
111
21
28

Feb. I;
11
18
25

Mai" . It
11
18
25

Apr. 1
8

15
22
29

May 6
13
20
27

June 3
10
17
24

July 1
8

15
22
29

Aug. 5
12
19
26

Seot.2
9

16
23
30

Oct. 7
ll-l.
21
28

Nov. it
11
18
25

Dec. 2
9

16
23
31

Week
number

1
2
3
h
5
6
7
8
9

10
11
12
13
lit
15
16
17
18
19
20
21
22
23
?l
25
26
27
28
29
30
31
32
33
3U
35
36
37
38
39
Ho
Itl
U2
43
hh
U5
U6
47
l|.8
49
50
51
52

1

2
1

1
9
1
8
2
6
3

2

1

1

2

7
U
3

6
3
3

7
5
2
8

20
36U
553
153
16.U

6U
10

8

1

1

1
It
6

10

2

1

Age
3 It

1

1

3
1

18
6 3

1
1
1
1

rri 4---]
(i lOTjaJ-

7
It
3

6
3
3

7
5
3
8

21
36U
556
15U
I8n

7U
10

9
9
1
9
2
7
3

2

1
1
5
7 .
1

11

2

1

1

Total 37
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Appendix Table 6. --Numbers qf bluebacks of each age in 1.0 mm.
-•••;; • • - - • - , size groups caught in the finger ling-bypass

'traps at Bonrieville Dam iH 1949.

Length

31-UO
iti-5o
51-60
61̂ .70
71-80 •:-
81-90

91-100 ,
101-110
111-120
12JU130 ;
131-lUo
Hti-i5o
151-160 ,
161-170
171-180
181-190 :
191-200
201-120
211-220
221-230
231-2UO
2ia-250
251-260
261-270
271-280

1 2

2
15
12

8 18
16 lt#
5 307

296
835

1 U21
109
35
5U
ItO
26
17
8

18
1
1

Age
3 h 5

i -

2

2lt »
5

11
9
9

7it
22
36 :

8

Total

2
1?
12
26

165
312
296
835
U22
109
35
5U
ilO
28
17
32
23
12
10
9

22
36

8

Total 59 233$ 200
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Appendix Table 7. --Numbers of bluebacks of each age in 10 mm. size
groups caught in the fingerling-bypass traps at
Bonneville Dam in 1950.

Length

31-UO

51-60
61-70
71-80
81-90
91-100
101-110
111-120
121-130
131-11*0
Hii-I5o
151-160
161-170
171-180
181-190
191-200
201-210
211-220
221-230
231-2UO
2l|.l-250
251-260
261-270
271-28,0
281-290
291-300
301-310
311-320
321-330
331-3UO
3U1-350
1!

Total

1 2

' 28
85
32?
275
118
56
36
17
13
2

1
1

2

0 956

Age

3 U i>

1
U
6
3
l
11
8
6
12
7
1
1

1
1

1

63 1 0

Total

28
85
322
275
118
56
36
17
13
3
h
6
h
2
11
e
8
12
7
1
1

1
1

1

1020
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Appendix Table 8.—Numbers of bluebacks of each age in 10 mm.' size
• • ' • • < ' • groups caught i n t h e fingerling-bypass traps a t

Bonheville Dam in 1951.

Length

3l-4o
41-50
51-60 "
61-70
71-80
81-90
91-100
101-110
111-120
121-130
I31-l4o . '. .
141-150
151-160
161-170
171-180
181-190
191-200
201-210
211-220
221-230
231-240
241-250
251-260
261-270
271-280
281-290
291-300
301-310

1 2

5
3 14
1 37
2 176
1 371

318
138
94
76
26
17
8
1
3
1
1

Age
3 4 5

1

2

4
8:
13
8
4
1
2
3

5

Total

5
17
38
178
372
318
138
94
77
26
17
10
i
7
9
14
8
4
1
2
3

5

Total 12 1281
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Appendix Table 9. --Numbers of bluebacks of each age in 10 mm. size
groups caught in the fingerling-bypass traps at
Bonneville Dam in 1952.

Length

31-UO
Ul-50
51-60
61-70
71-80
81-90
91-100

101-110
111-120
121-130
131-lUo
ila-150
151-160
161-170
171-180
191-190
191-200
201-210
211-220
221-230
231-2UO
2ltl-250
2^1-260
261-270
271-280
281-290

Total

1 2

5
13 5
3 37

289
557
U58
123
59
U8
22
10
5

3

21 1615

Age
3 U 5

U

6
5
5

23
1U

2
7

1

66 0 1

Total

5
18
Uo

289
558
U58
123
59
U8
22
10
9

6
5
8

23
1U

2
7

1

170U
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Appendix Table 10 ^ --Numbers of bluebackis of each age in 10 mm. size
groups caught in the fingerling-bypass traps at
Bonneville Dam in 1953.

Length

31-UO
Ul-50
51-60
61-70
71-80
81-90
91-100
101-110
111-120
121-130
131-lJj.O
iia-i5o
151-160
.161-170
171-180
181-190
191-200
201-210
211-220
221-230

2la-250
251-260
261-270
271-280
281-290
291-300

1 2

3
2 k
10 1
13 101
6 1;78
3 519

92
17
Ik

36
9
15
U
9
2

1

Age

3 k . S

2
5
i
2

3

6
6
2
6 2
1

1

Total

3
6
11

lilj.
lj.85
522
92
17
7k
kQ
36
11
20
5
11
2

3

7
6
2
8
1
1

Total 37 UilO 3k
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